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(54) OPTICAL SCANNER 

(57) Abstract: 

PURPOSE: To provide an optical scanner especially 
excellent in image forming characteristic in the optical 
scanner used in a laser beam printer. 

CONSTITUTION: A beam emitted from a semiconductor 
laser 1 passes through a collimator lens 2, an aperture 
diaphragm 7, and a cylindrical lens 3, is deflected by a 
rotary lens mirror 4, and formed as a beam spot on a 
surface to be scanned 6 by receiving converging action 
by an image forming lens 5, then it is deflected to scan 
the surface to be scanned 6. In such constitution, a 
lens whose main scanning cross section is aspherical and 
whose relational expression of items including the rate 
of change of curvature is within a specified numerical 
range is used as the image forming lens 5. 
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ci <vi ) : l/^XESi K teW63Wtfr&©lfta v 

i T'©ft^ 

ei : U>XffiSi fc«j£lEifi:©Hllg 20 

g : fciKOCfcttStf-AxiKy h©±jiS 

ni : U>XjgSi fcJBdtt-**&*l/>X©« 

Si :fgiU>XS 

ui : l/>XESi ©At*®, f*fflffi©|Sg!!£ 

ui =1 (A*fS) 

ui =-i (wmao 

vi (y s ) :«*y B ©±3flS»^^>XBfSi ftSSt 30 
wi : l/>XffiSi fcettS, U>XffiSi © 

y s : *bHSSK:feW««ilf 

Pi (y s ) tflWSys ©i3W»3^b>^ii!Si &JBi 

ffltJHI 

[ff:£*2] jluS3^l8!b>X©b>XffiSi fCfcV> 40 
X®Si ©)"fiiPlltel^©gE{a*$:Azi (y) , fifflafftil 

B&3] 

®*fi*s: wars 3 1 znmt 1 fB*g©# 



h/t>2 

©3#5££}8M1-6 r 4: 1 13$©^ 



M#«4] |ffiB^b>X©i^ff®©^&SP(C 
min 

t max / 1 min < 2 



[«*a3] StflSe&l^XCllJ^l^CfcVx-C, 50 



^ac^irfcfe v xt jft*jfe-c»* z n mmt 

«if^©^^^S= 

#ra*T»jBSr#aw&* 3 1 zmttmm. 1 abb 
©#jfesm 

»*S6|B«©^^^S, 

©>tS^IfPT'±^aE*l«J^cmoT^l^^c|EfLbTv^^ r 
iB^©%^asM. 

S®fMtcTOi»T®©tt^^ l&IBI6»lO'X©£a«|l 
T?£jiS#|f!KC»o T»Stt«»CjKb LT V * 5 3 1 

[000 1] 
[0002] 

[0003] tz6X\ te»u>xKai#a*i*iRii4* 
i o o o 4 1 n» vyx&m&tz vyxftm* i 

&fCWLha«*fc«)JCWI» 5 l 1 4 - 5 0 9 0 8#^ 
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[0005] 

& b>X®±©£©&®T*fcft*±--$g-C*&.5, *n 
i UJ«toTVV&. figoT, #H8¥4 - 5 0 9 0 8#& 

TL*v\ #f^ffifCj:yg^£gtt£^-A©»&%L . 
StiTlgflWfWSjWBfbU ^-AxjKv Wlftt 

®^©g^#r<gfrT*&5*;©j!>^ xft&gft 
to oo 6] a^T*t±, u— ytr-A^ , u>*© 20 

[0 0 0 7] ^©3ft£3E=&e©*S&l/>;Cett 30 

3)^!^>X©±^»fffi(Z)jSS*Wl/>X^&T'^ 40 
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I!!jS£#fBj©Mg|& Sr-hfttc/jNS < zttfT-gte 

[0 0 0 8] *£T?£©»f§tt. ie«U>X©**iBJC 

[0 0 09] 

tWEIW£BI**»7Ge, n, w, pjWfcOfcftsCS: 
QR4] 

15] 

p i (y s> = 57 

ci (vi ) : VyXmSi »CfiW65Wftft*&©i*Sv 

i T-©ffi§P 

ei : !/>X®Si ilM^ffSi:©^! 

g : fWIOCiBWStf-AXJKy h©ij£S 

ni : l/>X®Si &JBflM-*Hf»l/>Xffl« 

Si :^il/>X® 

ui : l/>XfflSi ©Atrfffi, lfttti3<Z>B8!l& 

ui =1 (AMM) 

ui — 1 atom 

vi (y s ) :mKYsG>&mifil'yXMSiZm& 



1} \ 
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wj : l/>X®Si tCfettS, l/>X®Si <D 

y s : fctaE®iCfctt£&iSi 

Pi (y s ) :&iSy s ®±3y«^l/>X®Si fcjgi® 

t^,#JCfctt5l8^tf;^T*&y, tt^ci ©ylc££ 

[ooio] ifc, ^^©3fe^ggli±IB^^{c 

1) *S^l/>X<Z>l/>X®Si Icfci^T, MB±^a»r® 
*tS]<Z)Mafi$:Azi (y) , KmMfa^&Offifag^ 

e^itiSBi/^xffiSi zT-osmzbi , memm&frt> 

i^i (y >i!-^r + Tr)< 0 - 2 

2) jj£&b:/X©I!lji^T®{c£<,vc ^W^ft©^;* 
h/t>2 

3) jg&U>X©£j£Stl^ffi©;f^|3{;:;fc^T> ttfSrtffSJ 
t max / 1- min < 2 

•-max mm 

<2 

'pi* mom^m-^w&x^ z. a ^, m& 

l^XCWHKSwc, I!fi£iB^fcW&W05©lifls 
[0 0 11] 

MBB] £©5Wffl±SB©J:3fctt*tt. iWcfflttt* 
J:^*«nfe^ffi-«*S:jW-6ti©T?»6. *"f. If 

**»w&ffift©KfiRtc**£i:»CJ:y, If-AXJKy 
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jfeffl i/^Xj^ic-rs z: i: lc«fc y , ^ft#m©HI*®j£ 
#©^&£*fc£affl±©^&£©lig©, S!fe£ic£ft 

icfc^Tli, *Sfcu>X©»nBS:»itt©?gRi:1-*£fc 

iBfflmtbWSfbUfeytSifc&B&^ri:^**. It 
10 #S4tBIR©JW!£i3VvCtt. *Sfcl/:/X©»St©± 
j£i«M©£»»©^8:4^** 3 i:{c«k y$7P#© 

«:v^J:^K:«te*"r*ii:^TfSS. W$g(5fl3tt©»l& 

tcfc v *T#s*}fcT?** ©T-, Hflk i> >X©JBS8r#;ftVh3 

20 fi5z£tfz°z, ft%mi±<D&&mtf*£<%2>o m 

fflifeS v U>XS&©£tffiK»ft#& ott 
«j£Srai±lcfctt* h©B[j£aE#lfc©tfclt 
l«Wfc«T, j£aBMS©*mt*fttt$8£Lfcv\, «##fe 
»«©«9Hcfev^»4, ^l/>X<Z)ltffi®«af^Eii 

30 3©fe<*, ffljiSEfrffl 

<8©«Wtcev^TJi. ^u>X©r.o©®cDe»t.^ 

S&K, -0©l/>X{C3t^ffl®^2®#fe-r5il, * 
*i6©S©3W©ffi^*tflflm^lHHi:«:y, 2* 
©3W*&-»a-e:'Sifc*<«L<S#S*i*M 1 I'JjiSE 

■e©J:^a!S#l*^C&v\ JlW«l 083«©«Wtcfc 
40 WTtiU lif»U>X©llligfc%)&ft*3Wai^t^EfbL/ 

[0 0 12] 

[^M] JKT, ESiSfcafit5Si©«9i©*S6WS:Btt8 

h i tt. zcoftwommm 1 ©^^isiso^i^&^-r 
50 ^miar-feSo jaitbTiHWtu- «fi j:ywmbfe. 
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hf-A«WPIRy7Jc:j:yiRya*tu nU 

> KU*;i/i/>X3 icct yiij^E3Erw»c©*4l*f^fflS: 

ZZX\ BB^ESlftfcti, EflgU^XiHfct' 
©(RfeJ^CEMl^KW©::^**.;. I!|j£2E 

£-Att{Bfc^fcLT©IB*KU>;TO4©AJffii 

cAWLfcfc. ^®©>am:*i0ji£S;£frT*©#iK$j 
u fi*fiB^s»s4x*fmif^e)i#ffi+6. Ait®, «■ 

tt®te¥®T*&& 0 ^- l/^X@|4 ©Efiglctf 
oT^llRjatl*. «ftSftfcfcr-Att|gtfcl/>;*5TNII 

*. 

[0 0 13] H2£EI*RU>X«4©IH«K:frDTtf- 
A««iBB«an*»7-fen%1-. AtJ®S a , *fffi®S c 
tt. *SE*4>fcj£SEr*£-*#«l&©iBfcMl^ 

j£SE-T5^-A#4 5° (OftmX'imffi Sb KAltt* 20 
ASfflS a ©ft$tfl£J:tfMffi®Sc ©ftffl 

vyxmiitmimoztpMzw&u im ii© 

#V\ AJW®S a ©**l*4Tj^&t3*KJ4fc*fcl£7* 

M*f®Sb T-SWStiT, S&CflBfctflfcfcSKU # 30 
ffi®S c T'®*fbT*f-ffi^-i*Mi , M 2 , M3 T^"T 

cooi4] #ac, *misMKt3n&mm\syx5<Dm 
»t® GW&*#±j£aE#imc¥^H) (Dmtmm 

®T*&5„ £©#f^ttiW#SJ?TWK»tLT^*ffi 

JCfc y^£^ttfet^-A©Mm$*lT3$®-ett:& 40 

{Cfc^S^L/>X5T'li, #f3WB5KlBB-r*fi7ce, 
n, w, p#, 
[»7] 

IpilJ.JaiUjir/dij-l)! < 2.5 

BR8] 
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ci (vi ) : 1/yXmSi JCfeW*3Wtfr&©Wa v 
i T'©ffi^5 

ei : l/>X®Si £ttj£ftffi£©ISHI 

g :&ffi0lC£tt£t^-AX3j<y h©ffi^ 

ni : b>X®Si &f»frr**i»l/>X©JS 

Si :|gil/>X® 

ui : l/>X®Si ©Alt®, #Jffi®©|2M£ 

ui =1 (AM®) 

ui =-i (atom 

vi (y s ) :^y 8 -©±#lW#b>XiBSi *»1 

■tsj*©3tfiib^&©i*a 

wi : l/>X®Sj iC&ttS, U>X®Si © 

^wcf&oT^ig-rs^fcr-A©±^cBf®^i 
y i : isa£#i^©3Wiii#» e> ©wa ssvris 

y s : #b£SffifC£tf 

Pi (y s ) :«5»y 8 ©±3teMbW»«-*3t^-AS 

i &at"t*jajcfe»*iiwaefb*^»y, ft^ci © 

ylciSM^Hi 

[0 0 15] iCJ^tCftltf.- tf-AXjtfy NT^IK© 

t, — «[ A«a&ictH»fe#f e> - m3 (a) tc^ 

f «fc-5lC, fiS#©fe»tC^l/>X5©AM®Sd te^P 

®^u itffi®s e \timmzit^mx'&^\ -zmz 

jg^b>X5 5:^li(C?&oT^-rs 0 ftffi®S e 
W£^-A©±j£Sct$T®¥gS:wi:-rs,, tf- 
A©HT®¥@wi;};}u if-Am®fcfev^^-A©tf^ 

msic^fLT, i/e2 ©assfcfts^&aaafcje«© 

z = k y3 

»*gEffcpJ*ifflllI»»CttyK:J:6z©3* 

p = 6 k 

il&So t^-A^^#w©*$?:^oTVN5Zli: 

WawfCfeWftjJffiiBSe ©M^«3kw2 T'fe'J, 
&l/>X5©Jg#f^&n£ij-;ti£:, m®S e A>6>ftfffi 

a = 3kw2 (n-1) 
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a = p w2 ( n - 1) /2 

^N#f*ffi®S e q £ttgt*l£® 9 

m=pqw2 (n— 1) /2 

SUXDtmiZ «}:*;> ¥&w©lf-A£ 
-5 ^teffi^b^pfc^rr-Sffilcj: 

[0 0 16] ±IB©3W!»i. TOf-Ajb^^L&V^ 

aaB6±T»-jftcitfrt-*ffl*i«i!i«rr»y, 

Xfc3«iOfc»&©»?-«:BI3 (b) tCa%+. 03 

»U, WfflBSSe il^aEffi6i:G)^|5g?:eh-r-5i:, 
3^N)Wfc£iEBi6fc8;foSflMUi:. jftffi®S e tc# 

m=p e w2 ( n - 1 ) / 2 20 

LT %» if - AF*jtf>#* ffliWRtt— jftClfejRiir tf- A* 

[0 0 17] ^S®6T'©^©-ftlmt^- 

JRfcffi^TStffi-*-*. #&£3E®6T*<Z)^-AXJtf-y h¥ 
S^gil-rSo £3T% tf-AX/Ky N^Shlifcf-A 
©*&MlfiBC*f LT 1 / e2ffl»Kfcfc*fl«fc3gfa*: 

m/g©*-e«tSft*»h 04 (a) , (b) , (c) 
KlaVTJ: "5 Km/ g If- AOffillSP© 2 

FfflBtKfc. m/gtCfcfUT^Py HLfc^7«:H5 

* Mc^tf-A#M&t$*V5z:ti:fcy, ^fcfet^fgi: 
LT©IJWfcB&WRfbU ^e>fc, l/~yVU>*lc«fc<& 

*2*t:-^fl!>3ftaBt. i/ e 2 jiy/jNavxi^swa* 

l/^. fet, 125 J; 'J 
|m|/g<2. 5 

■e*6itjWB*sns. apt., 

I p I ew2 (n-1) /2g<2. 5 
/gtt3 6K/Jv£v*£i:#a*U*. 50 
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[0 0 18] *m#tt0&%**&iCtt. fe«S±T' 

^K:ffMt-«a#f®*fiwwa!*&«!)» Aits, Mm 

GR9] 

-^■|p 1 « 1 u 1 w i > (ii J -l)| (2.5 

u = l (Alt®) 
u = - l WffilD 

[0 0 19] tmi/yxa>BZim-"& A»B£t*ffi 
S©BSlJ«*«Hl5^*tUi. flMWbffl*»*AM1Bfc 

[0 0 2 0] RJ:©*a»tt. ft#±©tf-A{C#fbTT' 
^ftft^^tootf-Atc^fLTtlU^zti: 

VKf<D^\Ztj:& 0 BP'S, «jaSBfCfe^««KS' 
y s fcU ttffiy 8 ©±3fc*i#l/>>CiBSi feafiftf « 
j*03Bltrt*&©K&SS:vi (y s ) £U l/>XESi 
tCfe»S3W*3&»6©l»Svi T*©ft^£ci (vi ) t 

[»i o] 

| 2 Pi (y.)e J u I «r/(a J -l) | < 2.6 

ffil 1] 



[0 0 2 1] i:^5T\ afi^CWttj&SaKJCMv^ti 

zimmaum b>xt±, -f?7&*j j: »j jset 
x\ mffimnfimmmttebfo^te^z-o^x 

[0022] mmm.tm^m(r)^. mm<&%mm 
mmtm^mzm^x^^mtr^t^msxmt^ 
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j*3 h v vgjB*f*&#0>j»frh3 < ft*. 

[0 0 2 3] Z13T% iU3h£^3t £©&{;: «fcoT, 
l/>Xfta5©#^&g#£© J; e> K3BfM-s©j&*«:«||[ 

x«±©&&0ffl«T3 ^Ti £T 2 fc©4»iHHH«. BP 

T3 - (Ti +T 2 ) /2 

a©4Hih/2T?«(ftfbufexffiflfe»»j, 2x/h= 

0ttl/>X©tfM>/ 2x/h= lttU>XIM#fcI©SB 

ian?««MfcUT»«. HHtt^-A©ifif5#i«iBcsttfc 
^i^oj&a^®^**^**©*?**. h / 1 

[0 0 2 4] $e>£, j»ffitfJBK:.fcy*B6Ufc? , 9*? : 
«y * l/>Xfcov^T^bfeJBSf*^S:H8 KiSkt. 
h/ti:LTl±0. 5 3fcl. 8 8©2iffl®(D=b<7)$:M 

v*&. ««tth/2-ei!Bffrftb&xjaarp»y. jgsutt 

/t = 0. 5 3ffli^l;tt, ««f*eTfflW*Wb 

«vrn. ttfiM$tt%»»ftUfc. h/t-i. 8 

ir-* &» lt t^#f£©^t:m&&fi©-f *ui m 

&ftfc**ofc. ' Rh©il:3&»&. (l) h/.t***S<j&s 
6SU>X*'W!fifi©d**«^-K:3B!*34:, (2) h/ 
t = l. 8 8©#£{cfcm#fc^J?l7bW£;nfc;i^ & 
h/tSl. 8 8T?ft4Ii)«|iU^ 

#fSj©^$ h tftlfcfri&j©^;* 1 £©it& 
h/t>2 

[0025] h/t©±BB«lrejfe«^ ^tlttSS 
ffch©tfc& • SS&ffi • nx KfcWcioTSt**. HR 
Wtcti. h / 1 < 5 0@^©«gHp<3{c|2S-tS 3 £2>W 

[0 0 2 6] tZ.5T% T^^y? l/>XT?li. b> 
X©5£g J ?>^'ffiS:^to5fc«)tC l/>Xt$jgp©JSHfC 

«©J«yR3W§6>#lS. 
[0 0 2 7] -J^j&yfj u>xrt*ffa©w 
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£ i: Sictt, 1/>X©J?3 1 tf£j£SM©;g$&asic£ 

t ^ £:4bJvft t m in •£ ©ifc£ 
t max / 1 min 2 

10 %mzmm<D&^mmizmz.&z£tfx-gz>. m 

MW3\Z\Z t max / 1 min =1 &©T\ ISt ma x/ 1 m in 
< 2 ©JGHAUDft 5 J: 3 fd-&©#3* 
[0 0 2 8] *£J6WtC;i3Vvn*. 

fe»JC||»U>XJd^Affl*e*aEl/>>Ci:U«:W*i 
tffc&1\ Igfti/^XfflijigSWfffi©*****^^ 

-il^oTLSe). ^^>X^.©A*ftr-A 
20 fc^jtglSffiT'ilJfefti: U-C«» l/>X©JBiJf**VjNS 
<T^tfJ;o{CU U>X©J|£;*«:***^K:fc*,fc3 

[0 0 2 9] 4^a6WKLfeWSJB»U>X»i3WI±"e© 

T'SS. *HJg^©iiS^i/>XT'li. ftS£L£«ke>tc£ 

30 ji3lE*W©lf-AXJKvNn^J^^a<iBflM#tt- 
*©fe«), 3ig^U>XS:li^®lc«kU 

xmmmmtf-mn&mz&z. flnw&^s v 

v h^©l^'<«rt(fl^©l6ld»»c3Rn*. t^o 
T, 7^7^>y^l/>X&fflV^®?^ffl5:/jN$<-t 

»*<ae>fc«»ft%©a:fe*. 
[0030] ^sreji. $fe«ELfe«fce){ci!i^»TStc 

*fs®^{cs>^fc«>, \mk\syxmv>BMmzmmttf* 

SfcoT titfcaESLhtfel-tShf-ij.XjK'y h©S!l^t* 
ffiJ©fi®«^fcW ^B^©{fi®-rnti^LftVN 0 
[0 0 3 1] £iblc, *iagWCj3^S^l/>X©*f 
ffiBti, BbaMKi¥^WaB©tt*3WBflltl/>X© 

50 rnmn*£f^i3faKm^xmmizmtLx^z>. z 
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[oo3 2] tzzx\ mg&ftfiKnmmimit-tzm 

36^iMT*iij^i:^-g.J:e)tc-r*i^ tia&vyxomkft 

[0 0 3 3] ^bfc«ke>tC 3fc£figStf>3fc^JCg 

[0034] zzx% ftizMjZ&xfavybtmmz-m 
\syxm»imwmz\z¥-b>immz>t^ bmm 

[0035] smitvxm^tztsb. mi OlZm-f^ 
iz. %i&i>yxs*mm\<<yxhL. \muyxmim 
imiswzmiftfizwt~ft^<DX''m-rz. ^-a^m 

X5<D>mjSfa(D~fti*:&z (y) ft*. W&VyX 

mwmmt a<z>^(6j,&p iimm-^m-^ t^m 

jg^-Shf-A©I!(^*|p]©^^ig^/S (y) 
[&1 2] 



8-201717 

14 

a— (b+dz(y)) 



b+Az( y ) 

g#± 2 o %&j3m?z>£ftj^mt Lxommm 

<»%¥m-(S (y) 5:, 3WB±©3ti3W/s (0) £g 
GRl 3] 

iCD^fttWU iffiEtSrSS-Ti:, {^©Aitcft*. 
BR14] 

F+i)<o.2 

®©^&SI$T' y (Dm&XO) vyXffinm^faoygmM 
&Azi (y) £U ■dloI*>e>l/>XffiSi £T*tf>8E 

HRi 5] 

[0 0 3 6] *^6gM«7)f^«J^I9!ftM©^^^S:« 

i> m.2\zikt. &eu l^isosafflBfi^&jeaaft 

7*T*CDllI^U'>X^4®lflg^|$:2coi:-rs o MPiK 

ac*fiic!)**as:-tn-nnpx . p y t-ts. 

©Aftf®, SM®S:^4x-?-'tlS4 , S 5 , El^U'^X^i 
4©A!tffi, SJtM, »ffiB5S:-€-jn-f*iS6 . S7 . S 
8. UmuyX5(DAMU J»mffiS:**i*nS9 , S 

2 {c-st-rs. ^femibiDt&mz^xai. warns 
i ©ft^gsri , mimfrbft<m£x*0m±r<m 

X3, IS»U>X5©JfflJfS(8S:-f*l-?tln2 , n 4 , n 

9 n6 , n7 J,Z\^i'n%\Bffi.l'yXm4 (Dmffi 

mx&&o r+-%7-f^ ^fti/>xiBTf»±. Hb£ 

±^E*fBl©ffi^{^S:^n-?tir ix , riyfc 
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